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alcohol	 use,	 heavy	 episodic	 drinking,	 and	 alcohol-related	 problems).	








permissiveness	of	drinking)	 as	well	 as	peer	 influences	 (e.g.,	 intended	
fraternity/sorority	 involvement)	 in	 drinking	 behavior	 among	 college	
students.	these	findings	underscore	the	need	to	examine	both	onset	and	
growth	of	drinking	outcomes.	intervention	and	prevention	implications	
are	explored.	(J. Stud. Alcohol Drugs	70:	908-918,	2009)
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college	 stuDeNt	 alcohol	 use	 continues	 to	be	an	area	of	particular	concern	(hingson	et	al.,	2005;	











hol	use,	 it	 is	 important	 to	 further	 study	possible	causes	of	





both	 directly	 and	 indirectly	 through	 their	 interaction	 with	
other	risk	and	protective	factors	(hawkins	et	al.,	1992;	sher,	
1991).	 For	 example,	Masten	 and	 shaffer	 (2006)	 illustrate	
ways	 in	which	 parents	 influence	 children’s	 behavior	 under	
the	 risk	 and	 resilience	 perspective.	 among	 these	 factors,	
most	 germane	 to	 the	 current	 research	 is	 a	 framework	 in	
which	parents’	beliefs	 and	practices	 serve	 to	moderate	 the	









role	 in	 the	 development	 and	 maintenance	 of	 alcohol	 use	
among	 college	 students	 (borsari	 and	 carey,	 2001;	White	
et	al.,	2006).	previous	research	has	supported	the	etiologic	
relevance	 of	 active	 and	 passive	 social	 influences	 (Read	 et	
al.,	2005;	Wood	et	al.,	2001)	and	descriptive	and	injunctive	
norms	 (borsari	 and	 carey,	 2003).	 of	 particular	 interest,	










also	more	 likely	 to	 report	 heavy	 episodic	 drinking	 during	
the	 first	 semester	 in	 college.	 conversely,	 among	 students	
who	 reported	engaging	 in	heavy	episodic	drinking	 in	high	














baumrind’s	 (1967,	 1971;	 see	 also	 buri,	 1991)	 influential	
model	of	parenting	may	provide	a	useful	vantage	point	from	
which	to	frame	consideration	of	these	influences.	baumrind	




behavior	 and	 obedience,	 whereas	 responsiveness	 includes	
empathic	understanding	toward	the	child	as	well	as	respon-
siveness	to	the	child’s	needs.	the	constructs	under	study	in	
this	 article—parental	 monitoring,	 parental	 permissiveness	
of	drinking,	and	parental	disapproval	of	drinking—are	most	
consistent	with	baumrind’s	dimension	of	“demandingness.”	





ing	 (ham	 and	hope,	 2003).	 however,	 a	 growing	 body	 of	





















ingly,	 in	 this	 study,	we	examined	 three	primary	outcomes:	










that	 intended	 fraternity/sorority	 involvement	 and	 parental	
permissiveness	 of	 drinking	would	 be	 positively	 associated	








a	 longitudinal	 study	at	 a	midsized	public	university	 in	 the	
northeastern	united	states.	From	an	eligible	sample	of	the	
578	 baseline	 (prematriculation)	 respondents,	 416	 students	
(all	191	men	and	225	randomly	selected	women)	were	tar-
geted	for	a	longitudinal	study.	of	these,	388	students	(93%	
of	 those	 targeted)	 participated	 at	Wave	 2	 in	 the	 spring	 of	
their	freshman	year,	and	355	(85.3%	of	those	targeted)	par-
ticipated	at	Wave	3	in	the	spring	of	their	sophomore	year.	at	
baseline,	 participants	 continuing	 in	 the	 longitudinal	 study	
had	an	average	(sD)	age	of	18.1	years	(0.22).	the	majority	





tion	 of	 incoming	 freshmen	 for	 the	 same	 academic	 year,	
whites	were	somewhat	overrepresented	in	the	sample	(87%	







	 participants	were	 recruited	 from	 a	 sample	 of	 2,117	 in-
coming	 freshmen	 (96%	 of	 the	 incoming	 class)	 attending	
summer	orientation.	During	this	orientation,	students	viewed	
an	 on-line	 announcement	 inviting	 first-time	 freshmen	 to	
participate	 in	 a	 study	of	 “college	 student	 health	 behaviors	


































(26.8%)	 reported	 that	 they	definitely	will	 not	 be	 joining	 a	




	 Peer disapproval of drinking.	Four	 items	were	adminis-
tered	at	baseline	to	measure	how	the	students	perceived	their	
close	 friends’	 disapproval	 of	 heavy	 drinking	 and	 impaired	
driving	 (Wood	 et	 al.,	 2004).	 For	 example,	 students	 were	
asked,	“how	would	your	close	 friends	 feel	 if	you	had	five	
or	more	 drinks	 once	 or	 twice	 each	weekend?”	 Responses	
ranged	 from	0	=	 “approve”	 to	 2	=	 “disapprove.”	the	 four	
items	were	summed	to	create	a	total	score	(cronbach’s	α	=	
.73).















	 Parental permissiveness of drinking.	 two	 items	 were	
averaged	to	assess	students’	perceptions	of	parental	permis-
siveness	 of	 drinking	 (Wood	 et	 al.,	 2004).	at	 baseline,	 the	
students	retrospectively	reported	the	number	of	drinks	their	




	 Weekly alcohol use.	 seven	 items	 queried	 the	 students	
about	 the	number	of	drinks	 they	had,	on	average,	 for	each	
day	of	the	week	(baer	et	al.,	2001).	at	the	baseline	assess-
ment	 participants	 were	 queried	 retrospectively	 about	 their	
average	drinking	during	 the	senior	year	of	high	school.	at	






	 Heavy episodic drinking.	 at	 baseline,	 heavy	 episodic	
drinking	was	assessed	retrospectively	using	a	single	item	that	
measured	the	number	of	times	students	had	consumed	five	





once,	 twice,	 3-5	 times,	 6-9	 times,	 and	 10	 or	 more	 times.	
Responses	were	recoded	as	0,	1,	2,	4,	8,	and	11	times.
















reflect	 the	 number	 of	 times	 the	 students	 had	 experienced	














statistical	 literature	 has	 considered	 cases	 with	 nonnormal	
response	distributions	for	several	years	(Johnson	and	Kotz,	
1969;	olsen	and	schafer,	2001).	prevailing	strategies	have	








tion	 that	 are	 associated	with	 either	 (1)	 beginning	 to	 drink	








estimates	 from	 the	 two	 parts	 of	 the	model	 are	 allowed	 to	
covary.	 the	 model	 formulation	 by	 tooze	 and	 colleagues	









0	drinks	at	time	1)	and	 the	 intensity	of	 the	behavior	once	
drinking	is	engaged	in	(reflecting	the	trend	of	drinking	level	
among	 those	who	 drink).	 similarly,	 this	 approach	 enables	
conjoint	 consideration	 of	 the	 transition	 to	 alcohol-related	
consequences	as	well	as	the	intensity	of	consequences	among	
those	who	have	experienced	consequences.
	 because	 this	model	 has	 seen	 limited	 application	 in	 the	
alcohol	literature,	we	outline	the	key	aspects	briefly.	We	refer	
to	 drinking	 as	 the	 response	 variable	 generically	 for	model	
illustration;	 however,	 our	 response	 variables	 are	 the	 three	
outcomes	detailed	earlier.	two	distributions	are	used	in	the	
mixed	distribution	model	developed	by	tooze	et	al.	(2002):	




were	 drawn	 from	a	macro	 that	 integrates	 parameters	 from	
the	pRoc	geNMoD	and	the	pRoc	NlMiXeD	procedures	











reflects	 possible	 covariation	 between	 the	 two	 parts	 of	 the	


















	 More	generally,	 the	binomial	distribution	 is	used	as	 the	
underlying	distribution	for	 the	binary	portion	 in	which	 the	








	 For	 our	 analyses,	we	 deployed	 the	 following	model	 for	











	 the	 results	 of	 the	 binary	 (use	 vs	 nonuse)	 and	 intensity	
(frequency	of	the	nonzero	values)	portions	of	the	correlated	
model	are	depicted	in	Figure	1,	panels	1	and	2,	respectively,	
and	 are	 described	 below.	 parameter	 estimates,	 standard	
errors,	 and	 probability	 values	 are	 shown	 in	tables	 1-3	 for	















Variable	 estimate	 error	 p
binary	portion
	 intercept	 16.26	 6.37	 .01
	 gender	 -0.88	 0.38	 .02
	 intended	fraternity/sorority	 0.95	 0.24	 <.0001
	 parental	monitoring	 -0.13	 0.07	 .06
	 parental	permissiveness	for	drinking	 0.80	 0.14	 <.0001
	 parent	disapproval	for	drinking	 -1.49	 0.78	 .06
	 peer	disapproval	for	drinking	 -0.59	 0.16	 <.001
	 time	 1.66	 0.21	 <.0001
	 Variance	 6.64	 1.49	 <.0001
intensity	portion
	 intercept	 4.24	 0.52	 <.0001
	 gender	 0.13	 0.09	 .13
	 intended	fraternity/sorority	 0.17	 0.05	 <.01
	 parental	monitoring	 -0.03	 0.01	 .05
	 parental	permissiveness	for	drinking	 0.10	 0.03	 <.001
	 parent	disapproval	for	drinking	 -0.13	 0.06	 .02
	 peer	disapproval	for	drinking	 -0.27	 0.03	 <.0001
	 time	 0.42	 0.04	 <.0001
	 Residual	 0.40	 0.03	 <.0001
	 Variance	 0.38	 0.05	 <.0001






table	 2.	 	 	 	Results	of	 the	correlated	mixed	distribution	model	 for	heavy	
episodic	drinking
	 	 standard	
Variable	 estimate	 error	 p
binary	portion
	 intercept	 9.64	 2.68	 <.001
	 gender	 0.16	 0.30	 .59
	 intended	fraternity/sorority	 0.71	 0.19	 <.001
	 parental	monitoring	 -0.10	 0.05	 .06
	 parental	permissiveness	for	drinking	 0.45	 0.10	 <.0001
	 parent	disapproval	for	drinking	 -0.63	 0.31	 .04
	 peer	disapproval	for	drinking	 -0.94	 0.14	 <.0001
	 time	 1.07	 0.16	 <.0001
	 Variance	 4.12	 0.86	 <.0001
intensity	portion
	 intercept	 2.04	 0.42	 <.0001
	 gender	 0.14	 0.08	 .07
	 intended	fraternity/sorority	 0.04	 0.05	 .41
	 parental	monitoring	 -0.03	 0.01	 .04
	 parental	permissiveness	for	drinking	 0.06	 0.02	 .02
	 parent	disapproval	for	drinking	 -0.06	 0.04	 .14
	 peer	disapproval	for	drinking	 -0.15	 0.03	 <.0001
	 time	 0.10	 0.05	 .04
	 Residual	 0.38	 0.03	 <.0001
	 Variance	 0.15	 0.04	 <.001
covariance	 0.73	 0.15	 <.0001






time	 points.	 logistic	 regression	 parameters	 are	 usually	
interpreted	as	odds	ratios.	using	table	1	as	an	example,	by	
taking	the	exponent	of	0.95	for	intended	fraternity/sorority	
involvement,	 the	 odds	 ratio	 obtained	 is	 2.59.	 given	 that	
intended	 fraternity/sorority	 involvement	 is	 measured	 on	 a	




	 Men	were	 significantly	 less	 likely	 than	women	 to	 tran-





to	an	 increase	of	about	 twice	 the	odds	of	 transitioning	 for	
each	1-unit	increase	in	intended	fraternity/sorority	involve-
ment.	 students	 who	 perceived	 higher	 parental	 monitoring	
during	 the	 summer	 before	 college	 were	 significantly	 less	









	 students	 who	 perceived	 greater	 parent	 disapproval	 of	
heavy	drinking	during	the	summer	before	college	were	sig-
nificantly	less	likely	to	transition	to	heavy	episodic	drinker	





the	summer	before	college	were	significantly	 less	 likely	 to	
transition	 to	weekly	 alcohol	 use,	 heavy	 episodic	 drinking,	
and	 consequences.	a	 strong	 effect	 of	 time	 was	 observed,	
indicating	 that	 students	were	 likely	 to	 transition	 to	weekly	
alcohol	use,	heavy	episodic	drinking,	and	consequences	over	
the	first	2	years	of	college.




estimates	 are	 interpreted	 as	 typical	 regression	 parameters;	
















fewer	 consequences.	 students	 who	 perceived	 greater	 peer	
disapproval	 of	 heavy	 drinking	 during	 the	 summer	 before	




greater	 weekly	 alcohol	 use,	 heavy	 episodic	 drinking,	 and	
consequences	over	the	first	2	years	of	college.
Discussion
	 the	 current	 study	 examined	 demographic,	 parent,	 and	
peer	 factors	 related	 to	 the	 natural	 progression	 of	 alcohol	










Variable	 estimate	 error	 p
binary	portion
	 intercept	 15.31	 5.95	 .01
	 gender	 -1.36	 0.39	 <.001
	 intended	fraternity/sorority	 0.83	 0.23	 <.001
	 parental	monitoring	 -0.19	 0.07	 <.01
	 parental	permissiveness	for	drinking	 0.84	 0.14	 <.0001
	 parent	disapproval	for	drinking	 -1.07	 0.73	 .14
	 peer	disapproval	for	drinking	 -0.71	 0.17	 <.0001
	 time	 0.96	 0.18	 <.0001
	 Variance	 6.32	 1.42	 <.0001
intensity	portion
	 intercept	 6.31	 0.77	 <.0001
	 gender	 -0.14	 0.13	 .28
	 intended	fraternity/sorority	 0.19	 0.08	 .01
	 parental	monitoring	 -0.06	 0.02	 <.01
	 parental	permissiveness	for	drinking	 0.18	 0.04	 <.0001
	 parent	disapproval	for	drinking	 -0.19	 0.08	 .02
	 peer	disapproval	for	drinking	 -0.39	 0.05	 <.0001
	 time	 0.27	 0.04	 <.0001
	 Residual	 0.57	 0.04	 <.0001
	 Variance	 0.95	 0.11	 <.0001
covariance	 2.12	 0.30	 <.0001
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episodic	drinking	over	time,	but	parental	monitoring	was	not	
related	 to	 the	 likelihood	of	 transitioning	 to	heavy	episodic	
drinking.	also,	students	who	reported	greater	parental	disap-
proval	of	heavy	drinking	were	less	likely	to	report	increases	




in	 slowing	both	 the	progression	 to	 alcohol	use	 and	conse-
quences	as	well	as	the	escalation	of	use	and	consequences.	
these	findings	extend	the	literature	on	adolescents	by	sug-




























	 there	 is	 a	 clear	 role	 of	 intended	 involvement	with	 fra-
ternity/sorority	 organizations	 and	 reaction	 to	 peer	 views	
in	relation	to	alcohol	use	and	related	deleterious	behaviors	
indicated	by	our	study	and	in	other	recent	work	(bartholow	
et	 al.,	 2003;	 borsari	 and	 carey,	 2006;	 park	 et	 al.,	 2008).	
in	particular,	 it	 is	 striking	 that	peer	disapproval	 influences	
all	three	drinking	outcomes	both	in	terms	of	transition	into	










particularly	useful	 in	 the	context	of	 fraternity	and	sorority	
involvement	(larimer	et	al.,	2001).
	 the	current	 study	 found	 that	men	were	 less	 likely	 than	
women	to	transition	to	weekly	drinking	and	to	begin	expe-









sher	 and	Rutledge	 (2007),	who	 reported	 similar	 increases	
in	heavy	episodic	drinking	among	men	and	women.	addi-
tional	research	is	needed	to	examine	gender	differences	for	
the	 likelihood	 of	 transitioning	 to	 alcohol	 involvement	 and	
increases	in	alcohol	involvement	during	the	college	years.
Limitations
	 because	 the	 sample	was	 recruited	 from	 a	 single	 public	
university,	the	results	may	not	generalize	to	the	u.s.	college	
population	 and,	 particularly,	 to	 more	 diverse	 universities.	
however,	 the	 percentage	 of	 students	who	 reported	 having	
consumed	five	or	more	drinks	in	a	row	in	the	prior	2	weeks	





















as	noted	by	bartholow	et	 al.	 (2003),	 students	who	are	not	
members	of	fraternity/sorority	organizations	per	se	but	who	
frequently	associate	with	them	may	experience	social	influ-










additionally,	 within-person	 mechanisms,	 such	 as	 agency,	
control,	 and	 causal	 attribution,	 by	 which	 parenting	 styles	
may	portend	effects	on	drinking	outcomes,	are	requisite	to	
the	 overall	 behavioral	 system	 in	 which	 we	 are	 interested.	
although	not	a	focus	of	the	current	study,	recent	theory	and	
studies	point	to	the	importance	of	these	dimensions	(lerner	





here	 may	 decrease	 the	 likelihood	 of	 alcohol	 involvement	

















For	alcohol	 researchers,	 this	study	demonstrates	a	 recently	
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